09/868,120 



-6- 



5968-01-SMH 



REMARKS 

Claims 1-16 were pending in this application and upon entry of the present amendment. 
Claims 1-19 are pending in this application. 

In response to the present Office Action, the Applicants have amended Claims 6, 8, and 
14-16 and have added new Claims 17-19. In addition to the objections to the claims cited by 
the Office, the Applicants have amended Claim 8 to more clearly define the scope of the claim 
and have added a specific reference to the earlier filed applications in the section above entitled 
" IN THE SPECIFICATION ", 

A version of the claims with markings to show changes is attached hereto. 

I. Objections to the Claims 

In response to the Office's objections to Claims 6, 14, 15 and 16, the Applicants have 
amended Claim 6, lines 15-17 on page 83, to delete the parentheses and have amended Claims 
14-16 to remove the designation "(PD )". 

The Applicants respectfully submit that the amendments to Claims 6 and 14-16 
overcome the present objections and request that the objections to the claims be withdrawn. 

IL Rejection under 35 U.S.C. S 112 

The Office has rejected Claim 14 under 35 U.S.C, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which Applicant 
regards as the invention because the expression "(PD )" is not understood. 

In response to the Office's rejection, the Applicants have removed the expression 
"(PD )" fi-om Claim 14. 

The Applicants respectfiilly submit that the amendment to Claim 14 overcomes the 
present rejection and requests that the rejection to Claim 14 be withdrawn. 
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III. Rejection Under 35 U.S.C S 102 

The Office has rejected claims 1-2 and 4 under 35 U.S.C § 102 as being anticipated by 
Mynott et al. The Office alleges that Mynott et al. teaches that bromelain, a MEK inhibitor, is 
useful in a method of treating rheumatoid arthritis. 

The Applicants respectfully submit that there is no basis in the Mynott et al. reference 
for characterizing bromelain as a MEK inhibitor. Furthermore, even if bromelain is a MEK 
inhibitor, the reference does not teach that bromelain is useful in the treatment of rheumatoid 
arthritis. 

Mynott et al. teaches that bromelain is completely non-specific with respect to its effect 
on cell function. Bromelain is a crude mixture of proteolytic enzymes, phosphatases and 
peroxidase, and would therefore affect all cellular functions and signal transduction pathways 
equally. There is no justification for labeling this crude mixture a "MEK inhibitor." While 
bromelain may indeed affect the MEK-ERK MAPK pathway, this pathway is one of dozens of 
known signal transduction pathways, each of which would be equally affected by bromelain 
treatment. To pick the MEK pathway to analyze, in an effort to suggest a role for bromelain's 
mechanism of action, is a completely arbitrary exercise. 

Even if bromelain can be properly characterized as a MEK inhibitor, the reference 
teaches away firom the use of bromelain in the treatment of rheumatoid arthritis. Contrary to the 
disclosure in the introduction of Mynott et al., bromelain exhibits activity on cell function 
which would clearly steer one of skill in the art away from considerations of treating 
inflammatory or proliferative disorders with this substance. Although cytokine levels are 
reduced in the presence of bromelain when non-specific (i.e., physiologically irrelevant stimuli 
are used, like PMA), following relevant stimulation via cell surface receptors, as would occur in 
vivo, cytokine levels are increased. This is exactly the opposite of the desired effect. Also, and 
more importantly, both T cell proliferation and B cell antibody production are increased in the 
presence of bromelain. Both of these results are completely contrary to the desired effects of an 
anti-inflammatory or antiproliferative agent. 
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As such, the data presented in Mynott et al. would clearly suggest that MAPK inhibition 
would have a detrimental, rather than beneficial effect, in treating chronic inflammatory or 
hyperproliferative diseases. Such data would not suggest to the skilled artisan that a MEK 
inhibitor would be useful in the treatment of rheumatoid arthritis. 

Based on the foregoing, the Applicants respectfully submit that Mynott et al. does not 
anticipate claims 1-2 and 4, and respectfully request that the rejection be withdrawn. 

IV, ReiectioDs under 35 U.S.C S 103 

A. Miyazawa et aL, Jackson et aL, and Hent7 et al. in view of Bridges 

The Office has rejected Claims 1-16 under 35 U.S.C. 103(a) as being unpatentable over 
Miyazawa et al., Jackson et al., and Henry et al. in view of Bridges. 

The Office has stated that Miyazawa et al. teaches that MEK is critically involved in 
interleukin-6 synthesis by Human fibroblast-like synoviocytes. Miyazawa et al. also teaches 
that a MEK inhibitor can block the activation of MEK and suppression of interleukin-6 
production and TNF-a. It also teaches that antagonizing interleukin-6 and TNF would be 
effective in treating rheumatoid arthritis. Finally, the Office argues that Miyazawa et al. 
suggests that MEK inhibitors would be beneficial as rheumatoid therapy. 

The Office has stated that Jackson et al. teaches inhibition of MEK by a specific MEK 
inhibitor, SB220025, reducing both interleukin-lp and TNK expression, and being useful in a 
method of treating chronic inflammation. 

The Office has stated that Henry et al. teaches that pro-inflammatory cytokines such as 
TNF-a and interleukin-lp play important roles in inflammatory diseases such as rheumatoid 
arthritis. 
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In setting forth the combination rejection, the Office acknowledges that Miyazawa et al., 
Jackson et al., and Henry et al. do not specifically teach the active compounds claimed by the 
Applicant to be MEK inhibitors usefiil for the treatment or arthritis, but argues that it would 
have been obvious to one of ordinary skill in the art since the inhibition of MEK is known to 
suppress the expression and release of pro-inflammatory cytokines such as interleukin-lp, 
interleukin-6 and TNF-a. 

The Applicants respectfiilly submit that one of ordinary skill in the art would not have 
been motivated to employ a MEK inhibitor of the present invention for the treatment of 
arthritis, including osteoarthritis and rheumatoid arthritis, based on the teaching of Miyazawa et 
al. Jackson et al., or Henry et al. It would not have been obvious to one of ordinary skill to use 
the p38 MAP kinase inhibitors of these three references as MEK inhibitors for the treatment of 
arthritis as claimed by the Applicants, because p38 MAP kinase inhibitors are distinct from 
MEK inhibitors. p38 MAP kinase inhibitors are activated by distinct agents and have different 
substrates and effects than MEK inhibitors. As is explained below, one of skill in the art would 
recognize that a p38 MAP kinase inhibitor does not act the same as a MEK inhibitor. 

The group or family of mitogen-activated protein (MAP) kinases includes three distinct 
MAP kinase pathways or cascades (FIG. 1, below), serine/threonine kinases ("ERK"), p38 
MAP kinases and c-jun N-terminal kinases (JNKs). "The ERKl and ERK 2 kinases are 
activated by a cascade of phosphorylation events downstream from the ras protooncogene. 
Initially, Ras interacts with and activates Rafl . . ., which in turn phosphorylates and activates the 
dual-specificity kinase MEKl (MAP kinase kinase or MKK) on two distinct serine residues. 
Activated MEKl catalyzes the phosphorylation of p44^^^ (ERKl) and p42^^^ (ERK2) on 
both a tyrosine and a threonine residue (Thrl83 and Tyr 185. . ..)^ The MEK inhibitors of the 
present invention are inhibitors of the upstream kinase MEK of the above-described 
raf^MEK/erk cascade. 



J. Leopold^ et al, Blockade of the MAP kinase pathway suppresses growth of colon tumors in 
vivo'\ Nature Medicine, Vol 5, No, 7, page 810 (1999) 
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Figure L Schematic representation of the MAP kinase cascades. Each cascade 
contains three sequential kinases, a MAP kinase kinase kinase (MAPKKK), MAP 
kinase kinase (MAPKK) and MAP kinase (MAPK), Each set is activated by small 
molecular weight G-proteins, such as ras and rac, in an incompletely understood 
fashion, PD 098059 specifically inhibits activation of the MAPKK, MEK, 
selectively preventing propagation of a signal through the raf/MEK/erk cascade. 



Tyrosine kinase-type receptos G-protein coupled receptOB 



MAPKKK 



MAPKK 



MAPK 




PD 098059 



On the otherhand, the compounds investigated in Miyazawa et al., Jackson et al., and 
Henry et al. are inhibitors of the p38 MAP kinase pathway. SB203580 of Miyazav^a et al. is a 
highly selective inhibitor of p38 MAP kinase, which inhibits the p38 MAP kinase pathway. 
SB220025 is also a selective inhibitor of p38 MAP kinase. Finally, Heruy et al. is directed to 
potent inhibitors of the MAP kinase p38. The activation of p38 MAP kinase and the c-jun N- 
terminal kinases (JNKs), alternatively the stress-activated protein kinases, "rel(y) on their 
phosphorylation at specific dual phosphorylation motifs, namely the sequences Thr-Pro-Tyr 
(TPY) for JNK and Thr-Glu-Tyr (TGY) for p38 MAP kinase, respectively. ... These residues 
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are specifically phosphorylated by MKK/MEK homologues distinct from MKK/MEKs 1 and 2, 
that are responsible for the activation of the classical p42/44 MAP kinase isoforms."^. 

In fact, it has been shown that a MEK inhibitor of the present invention, 2-(2-chloro-4- 
iodo-phenylamino)-N-cyclopropylmethoxy-3,4-difluorobenzamide, does not inhibit the 
phosphorylation of Jun kinase or p38 kinase.^ As such, it would not be reasonable for one of 
ordinary skill in the art to utilize results obtained with a p38 MAP kinase inhibitor as 
motivation for the subject matter of the present invention. 

In light of the foregoing, the Applicants respectfully submit that it would not have been 
obvious to one of ordinary skill in the art that the p38 MAP kinase inhibitors of Miyazawa et 
al., Jackson et al, or Henry et al. were "MEK inhibitors" as claimed by the Applicants or that 
the teachings of the three references would suggest that the MEK inhibitors of the present 
invention would be useful in the treatment of arthritis. As such, the Applicants respectfully 
request that the rejection of claims 1-3 be withdrawn. 

For the convenience of the Office, the Applicants have attached copies of the articles 
mentioned above. Additionally, the Applicants have provided a copy of T. Moriguchi, et al., 
"Roles of the MAP Kinase Cascade in Vertebrates", Advances in Pharmacology, Vol. 36, pages 
121-137 (1996), which discusses the role of each of the three MAP kinase pathways. 

B. McGilvray et aL in view of Bridges 

The Office has rejected Claims 1-16 under 35 U.S. C. 103(a) as being unpatentable over 
McGilvray et al. in view of Bridges. 

The Office has stated that McGilvray et al. teaches the involvement of the MAP kinase 
(MEK) pathway in the activation of monocytic cells during transmigration to inflammatory 

A. Paul, et al, Stress-activated Protein Kinases: Activation, Regulation and Function '\ 
Cellular Signaling, Vol. 9, No, 6, page 404 (1997) 

us OA Response 12-18-02 



09/868,120 



-12- 



5968-01-SMH 



sites. Specifically, McGilvray et al. teaches the selective inhibition of MAP kinase by the 
MEK-1 inhibitor PD0980595 being useful for blocking and interrupting the adhesion and 
recruitment of human monocytes and thereby modulating the inflammatory response. 

The Office acknowledges that McGilvray et al. does not specifically teach the active 
compound claimed by the Applicant to be MEK inhibitors usefiil for the treatment or arthritis, 
but argues that it would have been obvious to one of ordinary skill in the art since the activation 
of MEK is known to be involved in the inflammatory process, such as by migration and 
recruitments of monocytes to the inflammatory sites in the body. Furthermore, the inhibition of 
MEK is known to block and interrupt the adhesion of monocytes to the inflammatory sites. 

The Applicants respectfiiUy submit that the teachings of McGilvray et al. would not 
teach, motivate or suggest to one of skill in the art to use any known MEK inhibitor for the 
treatment of arthritis. While McGilvray et al. discloses that a MEK inhibitor can effect VLA-4 
induced NFkB activation and TF expression in monocytes, this disclosure is in an in vitro 
system with little relevance to in vivo inflammatory events. The relevance of VLA-4 mediated 
adhesion, NFkB activation and TF expression in rheumatoid arthritis is not at all clear, and 
more relevant endpoints to rheumatoid arthritis (e.g., TNF-alpha) were not assessed. Although 
monocytes/macrophages are presumed to play an important role in rheumatoid arthritis, they are 
one of many relevant cell types in this disease. There is little reason to believe that inhibiting 
monocyte activation alone would have a significant impact on the course of advanced 
rheumatoid arthritis. It is also presumed by most in the field that significant inhibition of 
monocyte fixnction would be detrimental with regards to protection fi*om pathogens. The 
transformed sinovial fibroblast is the proximate culprit in RA, and angiogenesis/endothelial 
proliferation and T lymphocytes are also though to be important. Strategies which target 
monocytes as part of their goal, while also affecting fibroblast, endothelial, and lymphocyte 
activity will likely succeed. Simply demonstrating reduced monocyte activity with a MEK 
inhibitor following one specific stimulus and assessing less relevant endpoints, such as was 



^ J, Leopold, et al, Blockade of the MAP kinase pathway suppresses growth of colon tumors in 
vivo", Nature Medicine, Vol 5, No. 7, page 810-811 
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done in McGilvray et al., would not lead one of skill in the art to consider arthritis as an 
indication for treatment. 

As such, the Applicants respectfully request reconsideration of the rejection under 35 
U.S.C. 103 and request that the rejection of claims 1-16 be withdrawn. 

V. Information Disclosure Statement 

The Applicants submit that an Information Disclosure Statement has been enclosed 
herewith. As such, the Applicants respectfully request consideration of the enclosed 
Liformation Disclosure Statement. 

VI. Conclusion 

Upon entry of the present amendment, the Applicants submit that this application is now 
in condition for allowance, which allowance is respectfully solicited. 

If the Examiner believes that a telephone conference would expedite the prosecution of 
this application, please telephone the undersigned at 734-622-2658. 



Respectfully submitted, 





Suzanne M. Harvey 
Registration No. 42,640 
Warner-Lambert Company 
2800 Plymouth Road 
Ann Arbor, MI 48105 
Telephone: (734) 622-2658 
Facsimile: (734) 622-1553 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE - DO NOT ENTER 

Claims: 



Ri is hydrogen, hydroxy, Ci-Cg alkyl, Ci-Cg alkoxy, halo, trifluoromethyl, or 
CN; 

R2 is hydrogen ; 

R3, R4, and R5 independently are hydrogen, hydroxy, halo, trifluoromethyl, d- 
Cg alkyl, Ci-Cs alkoxy, nitro, CN, or -(O or NH)m-(CH2)n-R9, where R9 is 
hydrogen, hydroxy, COOH, orNRioRn; 

n is 0-4; 

m is 0 or 1; 

Rio and Rn independently are hydrogen or Ci-Cg alkyl, or taken together with 
the nitrogen to which they are attached can complete a 3-10 member 
cyclic ring optionally containing 1, 2, or 3 additional heteroatoms 
selected from O, S, NH, or N-Ci-Cg alkyl; 

Z is COOR7, tetrazolyl, CONR^Ry, CONHNRioRn, or CH2OR7; 

R6 and R7 independently are hydrogen, Ci-Cg alkyl, Ci-Cg alkenyl, Ci-Cg 

alkynyl, (CO)-Ci-C8 alkyl, aryl, heteroaryl, or C3-Ciocycloalkyl[, or C3- 

Cio (cycloalkyl] optionally containing one, two, or three heteroatoms 



(Once Am.ended) The method according to Claim 1 wherein the MEK inhibitor 
is a compound of Formula I 




I 



wherein: 
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selected from 0, S, NH, or N alkyl[)]; or Re and R7 together with the 

nitrogen to which they are attached complete a 3-10 member cychc ring 
optionally containing 1,2, or 3 additional heteroatoms selected from 0, S, 
NH, or N alkyl; and wherein any of the foregoing alkyl, alkenyl, aryl, 
heterocyclic, and alkynyl groups can be unsubstituted or substituted by 
halo, hydroxy, C\-Ce alkoxy, amino, nitro, C1-C4 alkylamino, di(Ci- C4) 
alkylamino, C3-C6 cycloalkyl, phenyl, phenoxy, C3-C5 heteroaryl, or C3- 
C5 heteroaryloxy; 

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof. 

8. (Once Amended) The method of claim 6, wherein the MEK inhibitor is a 

compound of Formula (I) wherein (a) Ri is hydrogen, methyl, methoxy, fluoro, 
chloro, or bromo; (b) R2 is hydrogen; (c) R3, R4, and R5 independently are 
hydrogen, fluoro, chloro, bromo, iodo, methyl, methoxy, or nitro; (d) Rio and Ru 
independently are hydrogen or methyl; (e) Z is COOR7, tetrazolyl, CONR^R?, 
CONHNRioRii, or CH2OR7; R^ and R7 independently are hydrogen, C m alkyl, 
heteroaryl, or C 3.5 cycloalkyl optionally containing one or two heteroatoms 
selected from O, S, or NH; or R^ and R7 together with the nitrogen to which they 
are attached complete a 5-6 member cyclic ring optionally containing 1 or 2 
additional heteroatoms selected from O, NH or N-alkyl; and wherein any of the 
foregoing alkyl or aryl groups can be unsubstituted or substituted by halo, 

hydroxy, methoxy, ethoxy, or heteroaryloxy; [(f) Z is COOR7; (g) R7 is H, 

pentafluorophenyl, or tetrazolyl; (h) R3, R4, and R5 are independently H, fluoro, 
or chloro; (i) R4 is fluoro; (j) two of R3, R4, and R5 are fluoro; or (k) or 

combinations of the above], 

14. (Once Amended) The method of claim 1, comprising a MEK inhibitor having a 
structure selected from: 



2- (2-chloro-4-iodophenylamino)-5-chloro-N-cyclopropylmethoxy-3,4- 
difluorobenzamide [(PD 297189)]; 

us OA Response 12-18-02 





09/868,120 



-16- 



5968-01-SMH 



2- (4-iodophenylamino)-N- cyclopropylmethoxy-5-chloro-354- 
difluorobenzamide [(PD 297190)]; 

2- (4- iodophenylamino)-5-chloro-354-difluorobenzoic acid [(PD 296771)]; 

2- (2- chloro-4-iodophenylamino)-5-chloro-3,4-difluorobenzoic acid [(PD 
296770)]; 

5-chloro-3,4-difluoro-2- (4-iodo-2-methylphenylamino)- benzoic acid [(PD 
296767)]; and 

5-chloro-N-cyclopropylmethoxy-3,4- difluoro-2- (4-iodo-2- 
methylphenylamino)-benzamide [(PD )]. 

15. (Once Amended) A method of treating or preventing arthritis in a patient in need 
of treatment, or suspected of developing arthritis, said method comprising the 
step of administering an effective antiarthritic amount of a compound selected 



2- (2-Chloro-4-iodophenylamino)-N-cyclopropylmethoxy- 3,4- 
difluorobenzamide [(PD 184352)]; 

2- (2-Methyl-4-iodophenylamino)-N-hydroxy-4-fluorobenzamide 
[(PD170611)]; 

2- (2-Methyl-4-iodophenylamino)-N-hydroxy-3,4-difluoro- 5-bromobenzamide 
[(PD171984)]; 

2- (2-Methyl-4-iodophenylamino)-N-cyclopropylmethoxy- 3,4-difluoro-5- 
bromobenzamide [(PD 177 168)]; 

2- (2-Methyl-4-iodophenylamino)-N-cyclobutylmethoxy- 3,4-difluoro-5- 
bromobenzamide [(PD 180841)]; 

2- (2-Chloro-4-iodophenylamino)-N-cyclopropylmethoxy- 3,4-difluoro-5- 
bromobenzamide [(PD 184161)]; 

2- (2-Chloro-4-iodophenylamino)-N-hydroxy-3,4-difluoro- 5-bromobenzamide 
[(PD184386)]; 

2- (2-Chloro-4-iodophenylamino)-N-cyclobutylmethoxy- 3,4-difluorobenzamide 
[(PD 185625)]; 



from: 
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2-(2-Chloro-4-iodophenylamino)-N-hydroxy-4-fluorobenzamide [(PD 
185848)]; 

2- (2-Methyl-4-iodophenylamino)-N-hydroxy- 3,4-difluorobenzaniide [(PD 
188563)]; 

2- (2-Methyl-4-iodophenylamino)-N-cyclopropylmethoxy- 3,4,5- 
trifluorobenzamide [(PD 198306)]; and 

2- (2-Chloro-4-iodophenylamino)-N-cyclopropylmethoxy- 4-fluorobenzamide 
[(PD 203311)]. 

1 6. (Once Amended) The method of Claim 1 5 wherein said compound is selected 



2- (2-chloro-4-iodophenylamino)-N-cyclopropylmethoxy- 3,4- 
difluorobenzamide [(PD 184352)], 

2- (2-Methyl-4-iodophenylamino)-N- cyclopropylmethoxy-3,4,5- 
trifluorobenzamide [(PD 198306)]; and 

2- (2-Chloro-4-iodophenylamino)-N-cyclopropylmethoxy- 4-fluorobenzamide 
[(PD 203311)]. 



from 
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